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Abstract of JP20001 1 6260 
PROBLEM TO BE SOLVED: To obtain the 
subject plant with improved resistance to 
environmental stresses, e.g. those caused by 
drought, cold weather and salt, without being 
stunted, by including a gene with a DNA, to which 
a gene coding for a specific transcription factor is 
connected, in a stress-responsive promoter. 
SOLUTION: This plant is a transgenic one, with a 
DNA connected to a stress-responsive promoter 

(e.g. &gamma d29A gene promoter), the DNA ^ Ste au ?^ s*t ei* Jirt m <t?j^ str m r^a 

having an amino acid sequence (e.g. that shown ^ ^ »5 

by the formula) and coding for a transcription ^er 5«r mray i^i tie %ti 

factor (e.g. DREB1 protein), wherein the ^ ^ m 

transcription factor is connected to the stress- 
responsive promoter, and can activate 
transcription of the gene coding for the 

transcription factor. It is preferable to produce the , ^ ^ ^ . ^ 

transgenic plant by introducing a DAN to which ^ "*» 



the gene coding for the transcription factor Is 

connected, in the stress-responsive promoter. ""^ ^ '"^ ^ 



m m %m 

tm t»l Ser 1*4 Tjb 5»r Tvr 
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[#fFlt3ft(O^Hl 

T<75 (a) XII (b) © >-/N J? =3 K-r5DNA;i5Jg^ ^ 

(a) ia?ij#-§-2. sa^ij#-§-4, mm^Q. mm^s 

(b) iai?ij»^2. mm^A. la^yit-te. @a^ij#^8 
« L < ttia?ij#^io-e* § n 5 T 5 y ^sj^ij v ^T'> 

TCO (c) X(i (d) WDNA^SSii^^ti/cjie^-^-^tp h 7 >- 

(c) mm^-i. ie?ij##3. ie?ij#-^5. Ba?ij#-§-7 

« L < (iia?iJ#-§- 9 -C-* $ ti5ifiXga?iJ;6^ h 5DNA 

(d) ga?ij#-^i. ia?ij»-^3, ia^ij#-^5. mm^i 

«L< llia?lJ#-§-9 T-*^tb5:teSSa?lJd^C>/i5DNAt 

[tt*«3l X M^;^;iS^;^;^ hu-y^, {BiS;^ SW;:^ 

I»*«4] >^ hu;^JS:«:tt7°n^-^-:«s, rd29A 
jte^:/n^— rd29BitgT-7"n^— , rdl7jt 
fe^T'n*— rd22jteT-7°n^— ^— DREBlAiit 
e^=-7"D^— i?— , cor6.6jtfeT-7°n*— , corl5a 
jie^7°n^— ^— , erdljtfe^:/n^— ^— S.O%inl 30 

t> 1 oT-fcSII*^! 1 ~ 3 (75^^-f^^;^)^ 1 ^(cfaftco h 7 

[0 0 0 1] 

■(431 U-y V h (DRE ; dehydration responsive element) 
[0 0 0 2] 

TV^So fll^li. I!)!^(75j; 5i-#*b(cj;oT;=^ h u;^^^ 
3;yK'>. ;t:tAdf\ xvf-'f /^irOd, 
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[000 3] ::iT.^T\ A^«i(c^*;^ h \-^mmm 

[0 0 0 41 jfi¥<0-'W;fxi?y D-:^— ^?)iit^(i■^V^, 

}:icm^(omm(oi^tii*m^hhx\^'i. zti^xic^ 

y>-Kxt K^<>'"■:^— If ite^^ [Science 259:508-510(1 
993)]. :/^fi!c^«aei^tLTI4a:**A'-y 
n y ^-5-:*/P/it>v-U— tfjlfeT-EPlant 
Physiol. 108:1387-1394 (1995)], ^ ^) 1/1^^9 A 
imm^'^^h LTfi^0S*3 y >xt Kny--^-- if 
afe^- [Plant J. 12:1334-1342(1997)]. *BSaMflgK{* 
mWrn^h LT^v-o-f 5<-^-;<-^**<o-3|glS^?F«SfD 
{b^^iiieT- [Plant Physiol. 105:601-605 (1994) ]-^ 7 
A 97Fi&fn{t:^^iitfe^ [Nature Biotech. 14:100 
3-1006(1996)];^lS^V^?3^^TV^?)o L;4^L. ^^xP^cOit 

[0005] $ ^ Id. -B^fi. h 

h ^;^iiftt('''.e5ri:dS#^$tlTV^5. [Plant Physio 
1., 1I5:327-334(1997)]„ -t^-e. M/y^iiftt(??^# 

tt. hi-v<.ii['t±S«ftv>ttti;i5f^tti$^xTv^6[The p 

lant Cell, 10: 1-17 (1998) ]„ L;5^L. rcoiptcli^ 
(Ojte^(0^m^p^-t-5ite^-^5gAL/c:li^. 

[0 0 0 6] 
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[0 0 0 7] 

to 0 0 81 -rf£t>-h. h 

^— (DT^(c£/,T<©(a)X(i (h) (/:>■$' yy-^i^M^ 

(a) mm^2. mmm^A. un^^Q. mm^s 

(b) ia^ij#^2, E?ij#-§-4, mm^Q. mnm^s 

[0 0 0 9] ;^ hu;^j^;^ttyD^ 

- ^ -(7DT>5fei- WT<?5 (c) Xrt (d) cODNA;0S3l^ ^ ttfc* 

(c) IH^iJU-^l, ia?ij#^3. laj^iJS^S. iH?iJ#^7 
^ L < }±ga?ij#-^ 9 § ti 5 itSia^iJ;^ ^ /j: 5 DNA 

(d) iE?ij»-§-i, se?ij»-^3. iE?ij#-§-5. mm^i 

[0 0 10] ;^ hwxjSiS^tt-y'n^-^-i L 

Tti, rd29Ajl{E?-7°P*— , rd29Bite^-7°n^- 
^'-^ rdl7®eT-7"n^-^'-. rd22Se-7-:/n^-^ 

— DREBlAjf^^yta^—^— , cor6. Bitfe^-T'n ^— 

, corlSaite^T'o^— ^— , erdljte^=^7°D^— 40 

[0 0 1 1 ] 

^S^'tt^l^y V }^ (DRE ; dehydration responsive eleme 

nt) LDRET»S(7)jtfeT-(»te^^ffitt{t:-r 
*-t?)^¥HT-^='- K-r5DNA(DREBiieT-<5:V^9);as 
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^ M^;^Rttco hy>;^v;^- 
[0 0 12] *^?^^C*5V^TfflV^e)i^5DREBite^^^S. 

jo. DREBite^-(Z)5-^> DREM-a-i5'>--'^^®lAjlfeT-€:D 
REBlAftfe^, DRE^^^i^/^^J'KlBite-^SrDREBlBae 
DRE^'^i5'>/N^KlCjie^l:DREBlC]tfeTF. DREIS 
•^^>'/-^^M2Ailfi^SrDREB2Aafe^, 
^ e2Bjte^=-^DREB2Biie^- 1 V ^ 5 o 
[0013] 1. DREBitfe^O^ n— 
(1) v'n-r5?-f-X"c0mRNAS.t>*cDNA7'l':y7 y — COR^M 

tfflV^5wi:;jS-e$§„ DREBlAitfei^ W u 4 ^-t ^t:^ 
ffi^l^'t-CmRNAW'-^/Hl, M^>^ (^rjx. 

tf, 10— 4t:)tCBig-r-5r:i:(;iJ;i9li±L, DREB2Aa 
e^CDniRNAU-</Hl. W^fr^:^^ M^;^ (0'!lx.fi\ 150 
~250iiiM NaCI)^^;^;^ iiTk^^liti-t- 

v\ 

[0 0 14] inRNA(75li»Itt. GMJ#lt6T'4W$* 

x-r -t-— ^K-x;t ^ y 7}?^ i/T— if (c i 19 ffi 
RNAM^^ttffiliMf So *V^^:\ :iWftRNA®^?5^f3, 
;ty =f~dT-fe/Un— y!.^-fey'r ;^2BS:fi#:t-r5JK 

ife. fc5V^(i/<-;/f^i*(Cj: 9 /Jf y (A)*RNA(mRNA) 

•9 mRNA^r ^ 6 (-5^1® L T t J; V \ 
[0 0 15] :i(Dj;5{CLT:#?5tbfcinRNA^»Si:b 

T. rfJSSOO^s/ h(^aix.(i\ ZAP-cDNASynthesis Kit(STR 
ATAGENEi±»)^fflV\ :tV =i'dl2o &I>*j^te¥^*(C i 
o-C-*:^cDNA^-g-J^Lfc#. K-*«cDNA;i>f5Zl*^ 
cDNA^^fiici-5„ ?fcV^T:\ # btL/c-^^cDNAtCEcoRI- 
No 1 1 -BamH I T :/ ^ — t' cO /.C T ^ - ^ ft 

te^Sttft Ky > (^iJx.tt*GAL4?g'|4{l: Ky :^;^c 
if)Sr-^tf7°7;^5 K(^!lx.tfpAD-GAL47°7X5 K(Strat 

5 t (c i 19 , cdMy^y'v y -^YfUir^ i t ;J5-e# 

So 

[00 16] (2) DREB3ieT-<7)i? a-=i^ir"ffl^± 

v^sy^/N-fy^^y 5/ K;^y y--i^i/'ffi^^(f sr t/os 



(4) 

5 

ttjIgCD^^ry K^a;ttt*MATCHMAKER!7>'/N^7'~y y Ki^^^ 
V-M. (ClontechttK) ) ^fflV ^T^f 5 r t ^S-t-t 5. 

[0 0 17] h^fflV^T. DREBitfeT-Sr^n- 

=-yi^-t^m^. DREBjte^;45 a - K-f ^ V^-? iS' R (D 
REB^ >-/N^' Rir 9 ) 5DRE4-atfDNAir>t*=^ 
S' NfC^jtOT"^;^?: KpHISi-mu«pLacZi(CjgML. 
tfttLfcy^^;^ $ K^^S/ htC^WcDS^eCSaccharomay 
ces cerevisiae YM4271) (Cff^SteJ^L^C^ O— 

[0 0 18] ^ n-::i^^i?-ffiS±^-H:(±> HlSSft/h^n 
1 T'n ^— ^-(Of^m? y -:3r- (lea 

ky) iC^a^n5HIS3^' V/N-^HWff^lfliCi; (9 t 

fg-r 5 ' t ;45-et < 9 . itrts^±»e(4 1 xf^v^^- 
^^ftTT^W^lSi^'iSo lacZae^^^j, CY 
Clft/h7° n - i: i¥«tb 5 ft/hy o ^- -<7) T«K 

-:^f^j5S##,(C7'<e5(it'©X-gal5)-«|tlfi*$/£V\ 30 

[0 0 19] Ld>L. mItB^±^e4■lC^3V^-C, HIS33i 
B^±^<DmERmacZmB'f-±lMC0dmc'^^L. HIS3 
jte^^SO^lacZite^^te^^Sttfti-Ste^H^^TSS* 
m^fl6t. f^ft±^Stt+5^*'©3-AT#ftT^-fc±W 
^16 1 . ;4^oX-gal(45^^?$ti= n t tj: 

So rr-C. M^^^/S^ttJ:!/;^^ h(DRE ; dehy 

dration responsive element) (4^ h U'^-^iS?!. 

9bp(©«#^/iia?ij5'-TACCGACAT-3' 

^y:^i^W)^mmmm^^^^o 40 

[0 0 2 0] DRE^^ti-DNAWitll. h U-^Wftjl 

■e^cO 1 -oTfc5rd29Ailg^[Kazuko Yamaguchi-Shino 
zaki and Kazuo Shinozaki : The Plant Cell 6 : 251-2 
64 (1994) ICOy^a^—? -|gjl^ (rd29Aitfe-f-(0|i|RM*6 

,^75^ ^-215~-145©^«) jf^Uy^y — If a^SC^ (PC 
R t 5 ) ±ii|«-r6 r t (C j; 19 |#5 i:;ds-et 

5o rrX-PCRfCfflVN^r i;;SS-t?t5»MDNAt LTtt. 
-> □ 5? •:^ X-f w y y M^dMi^mif ibth^o t.fc±iy:^ 
y^-Y-^— t LT(4. 5' -AAGCnAAGCTTACATCAGTTTGAAAG 
AAA-3' (ia?ij«-^ll) , Ty=f-±>::^-f7 4-^—tLX 50 
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5' -AAGCTTAAGCTTGCTTTTTGGAACTCATGTC-3' (SS^y#^ 
l2)S^fflv^S::i:!iS-C'#5„ fit. *^§gtc*JV^T{4r 

^ to y ^ -f" - 1 ^ ^ tt 5 1 (D -f 14 7^=e V \ 
[00 2 1] (3) DREBlA3te^i5.t/DREB2AjHg-f-Wi? n 

DREBlAiiieT-S.t/DREB2Aa:e^-l4. ±12 (1) (C^oV ^-t# 

i1fgey5^!>A^fe;^£tnci;t9ff^K^mL. iSff^ 
(gg|ft:SrX-gal (5-7' n ^-4- n n-3-Y >" K y /P- j3 -D- 

ify^ h->K)^tt/3-AT(3-T5y hyT^-/U)^^:t 

-t-5LBi$J47°U'-h/<cif(c»«.i^«m. K:/^-h± 

[0 0 2 2] -f ^£^5*). DREBlAjie^-Xf4DREB2Ailfe^ 
^^tfJjf v'x ^' I/^' o - ^(4. GAL4ffitt{b K;^ >■ (GAL 
4 AD)^=i— Ki- 6 DNAMi^irDREfe^^J' iJ-RSr^i— 

KtGAL4te^Stt^t K^^- ^-t |D»I:^^$'^//^°<?®(W 

l/^-^^-jt^^±)jtL(7)DRElC^$-a-L. ifcV^-T:-GAL4ffi14 

-fSo ^tx(Cj;i9. /^^v?x-i':/^n->(4. ¥»©HIS3 

^i^x^t/iS'n-V^. 4^S$^xfcHIS3:5'V/^^K 
(DjfmicX'O 3-ATff ft t b ;^ ^ y ^ ^t^fife-f - 5 

[0 0 2 3] i^v^-t:\ roi 5/=C*fe3^=-;4^tv'>- 
^mmu %hi\.^mmum^h^yy^^ kdna^wm 

■tS r t (C i 19 . DREBlAae^5.m)REB2Ajte^^#5 

[0 0 2 4] (4) DREB1A<S'>'^^^KX(4DREB2A^>'/-^^ 

^!^(4. loOjt^^^^?>»ftL/ct#^ibtL5^Xia 

r3-Ki-5;5'V/<i^Sf4, l:v^^c^*^-^ 
tv^^^^^. K^cmSge?lJ;is^|^|J0JL-rv^Sl:e^(75-|fPSr 
yn-yiLT. y-«it^;^^ib^ 

-5 ' t;4S-e§5, ItfeoT. ->n-i'^-:hX-:hcDcDNA 
y^T'^ y'-COi^';i^ib. ±ia(3)lClj3V^T#f3tlfcDREBl 
AcDNAX {4DREB2 AcDNA ^:/ta-:/i:LT^tLf.«*^n 

■So 

[0 0 2 5] (5) mmmn^-^ 

±tB(3):R(U;(4)l^jol/^T#iblx/c7°^;^? KJ; '9cDNAg|5 
'T^^mmmX'^m pSK(StratagenettM) ^£ t^*??® 
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(00 2 6] ia^iJ#-§- 1 (CfiDREBlAae^^-COiSSia^iJ 
T 5 y ®?iH?iJSr7j^t-o Se^W-^ 3 (c:(4DREB2Aite^<?5:^ 

®<7)T 5 / mmmiTr^-To ia^u*^ s (c«DREBiBjte 

T-om* sa^ij . sa^ij*-^ 6 td (is^aeT-o = - ki- s 
^/-^^M^T 5 / mmmi:^-t. ga?ij#-§- 7 (cfioREB 
icjte^<75*tssa?ij ^ . sa^ijs-f - s lammB'f- o =i - 
^ ^-/^^ ROT 5 y iiia?ij^/^-t-„ ge?ij#-^ 9 tc 

(4DREB2Bitl5^-(73«XSa?lJ^. ga?iJ##10(CttR5te^ 
03-K-t--5^i^/-^:J'SOTS:y^gai?iJ^^-f-o 
BuiBT 5 y i^ia?iJ;6^ Jfc 6 ^ V-/^ R^SDREtCg-g- LORE 

-So 

[0 0 2 7] ^Jx.tf. ge^y»-^2, 4, 6, SXfllOT 

T ^ y ®^SB?fJtc/>7i < t lis. 0* L < ti: 1 -20fi@ 
J:<. fc^l^fl. gS?iJ»-^2. 4. 8Xf^lOT^*^$tL 

5r5:yg^gH^ij(7)/>/^< 111. &^L<fii'-i60 

[0 0 2 8] ±fB»e^i:;^ >^v^^>^h/^^ 

[0 0 2 9] /^iS. m^mMGl^n. Kunkelfe^ Gappe 
d dnplex&fj: t^(D<:Lk^(D^W:X ft ^ ttiCi^T 5 i 

Affl ^ :y h (^J X. (fMut ant-K (TAKARAttK) ^Mut ant-G 
(TAKARAtt^) fltl^m^X. fcSV^fi, TAKARAa(7)LA 
PGR in vitro Mutagenesis ixy— X:^y b^rffiV^Ti^ 
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[0 0 3 0] - ej)REBae^'CO*S[Xia?y:6%SStt§ 

V^L-iT^y i^DNA^»Mt LfcPCR{Cj:o'C. fc5V^m^:S 
*Sa?iJ^*"tSDNA»f>lr$:7^n-y t LT/n^ :/ y >5^-Y 
DREBaeT-Srt#§:ii:;?i^'et5o 
[0 0 3 1] ?Sib\ DREBlAX(^DREB2AiieT-5r'al>»ife 
^mSK-12tt{-^A^tl. DREBlAilfe^ 
^^t^i^mmt. iiSlJ*:^DREBlA. «I€#-^FERM P-169 
10 36i:LT. dWE2mBJ'i:^ts±mMlt. fiSUS^DREB 
2A. *f£#-g-FERM P-16937i: LT. XHStJ^^^X^ 
X*SffiW9C^ (^^»o < imM 1 T g 1 # 3 -§-) [C. 
^^10^8 ^ 11 0#^t■CWt^$tiTV^5, 
[0 0 3 2] 2. dmmG'T':/)^==^—}'^i~^^>'^<^W(D 

(1) DREBJte^;^^ =1 - ^ KtODRESS-^lgcD 

DREBiie-T-;6^ ^ - Ki" ^ ^ ^ K (WTDREB^ >^/n 
K t V ^ 5 ) =J - K-f 5 ^ ^^^-^ i?' ® cODRE--6D^'6^tgfl, 
20 M^>^/^^Ki:GSTt(Z)ffi'g^^7>'/^^g^^v\ >f/Pv^ 
y hT:yir^ [Urao, T et al. : The Plant Cell 5:1529 
-1539(1993)] ^tlZX^mt^^^^^t^'^-X:^ 

TDREBlAilfe^ ^ 5^::^- Yy>:^y :^y—^t 
(GST)aeT-*=i--Kt*5:/^^^ K(«X.«. PGEX-4T- 

1^/7 ^ ^ (PharmaciattM) irO 4^0GST ^ — KM^lS^OT 

f-:^ >'-ir :7 T n - ?i if^ (iOfflf^ V ^ 5 T :7 ^ ^ 
[0 0 3 3] ^^'/Wi/y hT^;/-fe:-f fi. DNAt^^-/N^K 

40 DNA»f>ti:^>'>'^^Si:c^;i$'g*(-eHt-5»^xT* 

tt^ixfc/^V' K^I^Wt-^o *^0J(-^BV^T. DREBIA:^ 

^ DREB2A^ KT^^DREia^iJ 

^LTV^5 r h fi, DREga^iJ(C-XS^*Px.fcDNAitJt^ffl 

[0 0 3 4] (2) DREBilfeT-;6^r2^ K-t5^>'^^:^S 
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i:;65-CtSo Mx.lt. DREBIA cDNA^CaMVSSST'n^— ^ 
-Sr^tfpBI221:/y;^ ^ K(Clonetecha^){^JI|gL. 

(2) \ci6\^^xnhti^\)W^^t^7mmmmm^^ s 

GUS?gtt^aiJ£i-5o rw-CDREBlA^V-^^^K^rlRl 
nit. T'n h^T'^X hF^-C^^LfcDREBlA^>-^N:^K 

[0 0 3 5] *«0J{C4oV^X. h^^;^ 
U^^yn hT'^v's h^(D'y'y:^X KDNAO^Afi^ Abel 
t)<Z):^S[Abel,S. et al. : Plant J. 5:421-427(1994)] 

DNA(7)#AS!)*co^tc J: s^g^^^^ft/hPIlcrSfc 

ifSttfl. Jef ferson [Jefferson, R. A. e 

t al. : EMBO J. 83 : 8447-8451 (1986)] {C J: «9 , /l^i^y 

(Toyo-Inktt» ?rffl V^S - t i 9 fflS-f-^ r t t^Xt 

So 

[0 0 3 6] 3, hy>y^i^:^:=-y^^^(Di'fm 

y^'y:^=-y^mm^i'^m'r^:itf)^x^^o ae^-oM 

[0 0 3 7] (1) mmmxm%m:x.-<^ ^-(D^mRxy^ 
mmMxm^mx.^^ ^-\t. mtsi. \cio\^xm^fi 

fcDREBlAiie^, DREBlBJie^, DREBlCit^S-?. DREB2A 

^ n-^>^^^ffl-<^^-<^ LT^1. pB 
I2il3Not, PBI2113, pBIiOU pBII21, pGA482, pGAH, p 
BIG^(7)/-^-^^y— <:^^— ^(Dy^^;^^ K'^pLGV23Ne 50 
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0. pNCAT. ^Vm2mi}^(D^Wi^^ ^—^(D'Ztyy.^ K 

[0 0 3 8] ^<4^')—<^ ^-%.^yy^^ KSrffiV^5 
iEO/^-^y — <^:^-cD«#gH?iJ(LB,RB)rH^ 

u/^^'T^) K ' ^^:^yr^y^i^y^^^'^. lba4404, eh 

AlOl. C58ClRif\ EHA105^iC, Wi^WM'i^. ^l--^ h 

[0 0 3 9] ±taco:^fei^^(ct. *«0^{c^^v^T^i. 

H#S^?*[Nucleic Acids Research, 12 : 8711(1984)] 

{Cj:oTDREBitgT'^^&^t^ig^ffiT^^n/N^xy ^ 

^iyy ^^mmAixmm^ s r t i d ^^^^ 

[0 0 4 0] DREBae^-f^. ^¥^gttfki-5^://^^ 

W^fi. ^m^tl/tDREB^^/^-J^KcOjt^l-^a^ODJte 

6o ;^ M^;^A#B*ic(D;^DREB3t 

^ .e- ^ - :§:DREBJteiF±S?t (Cjg^ f 5 r t x. 

[004 11 rd29A»e-T-y^n^— — [Yamaguchi-Shin 
ozaki,K. et al. : The Plant Cell, 6:251-264 (199 
4)]o 

rd29Bite^'>^n ^ — [Yamaguchi-Shinozaki, K. et 
al. : The Plant Cell, 6: 251-264 (1994)]o 
rdi7]{lfi-7'yn^— ^ — [Iwasaki^T. et aL : Plant Ph 
ysioL, 115: 1287 (1997) ]o 

rd22ae-7'yn^— ^ — [Iwasaki,T. et al. : Moi. Ge 
n. Genet. ,247: 391-398 (1995)] o DREBlAitfe^T^n ^ 
^^^[Shinwari, Z. K. et al. : Biochem. Biophys. Re 
s. Com. 250: 161-170 (1998) ]o 
[0 0 4 2] cor6.6jieT-:7'n^— ^ — [Wang, H. et a 

1. : Plant Moi. Biol. 28: 619-634(1995) ]o 
corl5astfe^-yn^—^ — [Baker, S. S. et al. : Plant 

Moi. BioL 24: 701-713 (1994) ]o 

erdlit^T-y^n^— ^ — [Nakashima K. et aL : Plant 
J. 12:851-861 (1997) ]o 

kinl]teT-:/n^-^-[Wang,H. et al. : Plant Moi. 

BioL 28:605-617 (1995) ]o 

[0 0 4 3] mu. yvi-y^j^^^^^xh^. l-o«^^ 



11 

[0 0 4 4J ^tz. -^-miiCit^CX^^i^Uir^^ir^^ 
- 5:^^-i?-^DREBite^coT»S(c3gM-r5 :ithx^ 

[0 0 4 5] ^fc. £^^(c/S:CT7°n^-^?-ia?iji:DR 

K n y-j-—-^ (Adhl) CO^" :y h n [Genes& Development 
1 : 11 83- 1200 (1987) ] ^^A-T-S t :d^X^ S„ 
[0 0 4 6] ?;!)*Kllcg6<3c73?f^Ktem«^3l 

^RXf}fTy:t^:^ (bialaphos) izM-r^Wm.^^H^i- 
[0047] (2) Mtl?t±--(ODREBiie^(O^A 30 

:^mmici5\^x. «!^ts*«. 

If fctl.5„ DREBae^li, S5JLfc«!^«)>i-tCDREB»€ 
±fEttf^^i{C^A-t-5C t;a5-C'#5„ fc5V^{47*p b 40 
[0048] Ti^'P/^^'xy -^Aig^felCi^jieT-Sr 

3 >'S[CR Acad. Sci. Paris, Life Science, 316 :119 

-ty:-r^^<-^^^y-( Vt^<-y4 b^^»To-g-t3 
^tL±X±^^-^fz'yu^ p^-txi-\c. DREBiie^-^-g- 50 
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^— A^V7°T65~70niniHgiC7:c5*-T?PiJ5l^> 5~10^ 
[0 0 4 9] @WiS€^ff:*jif^^iW^-t-57t 

iiie^^ ^^A ^ h 7 = 2/ ^' ffi!feCD«^- ^# 

[0 0 5 0] -m-. ffi#!i^^$AL7t®eT-(l. 

A±-e(»{4a:d5:^^^ 5 r t (C i a^Aite^*©^^ 

So 3iAae^*sj;i5 5t<*mLTV^5ffmtem#:(4. 
#AaeT-<75DNAif>T-^7"o-:/i L-CfflV^5/-1f> 

5 C i ic i o Tjl&i-5 r t ffiX^ 5„ 

[0 0 5 1] ^mmicm^-^^m'^j-^m-ALtchyy:^ 
ffiv >t:^a Lfcitfe^^MW-r 5 r. 1 1- J; "9 tf 9 w t 

[0 0 5 2] (3) DmBl&B^<Dm^m.BX(DmMU^/i^ 

mmRmm*-^h-ff;m'<c^i>^^xmih^mBiv. 'A^mi- 
5)- (c i o r w-r 5 r 1 1 x # 5 o 

[0 0 5 3] (4) DREBilfe^;aS2SASix/c 
DREBite^y^Sj^A^nfc h 7 >';^ = 

itLtct^^hK^Wim^{-iy—^>''»mcx^xm^ 

iF;553gA ^ tifc h 7 v?:^ :^ 5/ ^ t ^A ^ tLTV ^ 
inRNAU-'<yP-Srfrft}c|^oT. It^S-rS ^ t (CioTlt^ 

-r^:iti^x%^o 

[0 0 5 4] ^!ix.(±\ Gmxmmfit'x'Mxtiumc. 
m^mm m^\ii'-2mm) <D^mRt^/xi-imM.:^ 



(8) 



2000-1 16260 
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[0 0 5 5] (5) hvy:^i^^^y^m^(omm:^ 

fc^-^to^ff Srp-<?, r t J: oTff ffi-r 5 r t t^X^^ 

f*. 5-10 0P^1, 20-25t:-e^W^iJr-^<7)^#*^P-< 
[0 0 5 6] 

[**^!|l] DREBlAiieT-J:tKDREB2A3ie-f'0^n-^ 

(1) S/n^>c^X^«i^^(7)iti« 
LEHLE SEEDS/^)^e)A¥L/c>-^^^-:^X'^COffi^:^^Sa 

m(i%»:m.mmmi' h y o,o2%Triton x-ioo)(ci 

9 ;$:MmttM) 4. 6g. MES 0. 5g. ;^ ^ 
n— ;^30g, 8 g, pH 5. 7) (C, 40'-120feaiaLfCo 

LT^tJioooiux, i69fra5^M^ smmf^m(Dit^i^r\c 

ioV^T. 22n?ai$^5ri^cJ;^9fi^^^$:^#7to 
[0 0 5 7] (2) y (A)' RNA(^PM 

±tS(l){c^DV^T#fctt*^^, 4X:'T:2mm(r)i&U^ 

a^tfofc^, ^^y:t^ifWw&icJ:t9:^RNASrMKt 

(A+)RNi\ 



20 



30 
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(Dm^i^S gS:. 100mI<D5.5M GTC^|g(5. 5M>/T^>^> 

5^:tv^T^^— 25mM:^^^/^^ h y ^A, 0.5%N-^ 

-h^. 18-Goaitt+^^{9f^Jtfca*t^SrfflV>T10[El 
KJliaiLAti't-^r i:iCi:!9DNA^|ffl»fL/c«. 4"C. 1 

2, 000 X g-ei55>F«i».L> L. mmmji^itm ^ -^x u 
[0 0 5 8] nhritc±m^:t-h^u-y'm(Dm^L^'s 

{CAti/tlTmltT^CsTFA^^gC-ferv^l^A b y y/U:tuT±7- 
-f(PharmaciaaM). 0. 25M EDTA. J^jSTK^r^S-g^ LTD 
-L51{Cl^SL:^ct(7D)±icmg^. Beckmann SW28n- 
^-^ISX:. 25, 0OOXrpmT249#Pp1«3S>L^bRNA^itS^ 
itfCo J$fcV^T|#?>tl/cRNA^. 600 A/l (D4M GTC?§|S(± 

125. 5M Gimm^mMyi^x^m.xGTm^^^mtfj:6 

J: D SS^o±RNA^#/co 

[0 0 5 9] ±f5:^A5r. 2 mlOTE/NaCl (TE t IM NaCl 

¥Wft: LT*DV^/c;t y =?^dTir/Vn— ^ A (Collabora 
tiveresearchti:®;?h y ^^dTir/I^n — (type 3 ) ^Bio-Ra 
dtt^ni ::iJioyJ^ ( jg^O. 6cm) $ 1 . 5cm i: 5» i 5 

tcSLfCo ^fcV^l:^ ^8mimE/NaCl-C;i7^A^j5fe^^ 
TES:;!JDx.T^"y (A)*RNA§r^(±i-MML;fco 

[0 0 6 0] (3) cDNAy^X^ y-CO^^ 
±tS(2)(Cj:«9#t.tbyc^y (A)'rna 5Mg^rfflV^T. cD 
NA-a^^S^ :y h (StratagenetiiM) \^i.'0 H^^cDNA?:-^ 
^t*. Kz:*^cDNA^pAD-GAL4'r^X^ K(Stratagene 
ai^)(CiiJgLcDNAy^Xy y-^-g^^LfCo i^/^*:> 



[006 1] 



DEPCiU 

40#S/ A* 1 y t' r-if V I: fc: 5? — 
311 iHl 3i :t ^ K 5 y X 
L4tfg/«lU>:d-':f^><v- 



*^cDNASr^^L;fco 



5/il 
34 /*1 
1 

2 tfl 



50^1 



[0 0 6 2] JifS^ffitC, a^te^^^L 5Ai 1 (50 Wi/// 




>1 RNase H 
111 DNA^KU^^— ifl 



^NAcos:J£^i5{c 

[0 0 6 3] 



45 /t I 
20 /tl 

116M_ 



200^1 



[0 0 6 4] ±fSSj£l^^. 16t:T2.59#W^>:¥:x-< 



50 



*«cDNA^. Pfu DNA^ y ^ y-if 5 Wi^fflV^72t:T3 
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I-BamHIT:^V^-(TAKARAa®), 1 ^ KDIOX V 

1 ui 1<7)ATP. 1 M 1<^T4 DNA V :^^—i£ ( 4 ^fiL/ 

^ ^-TfcSpAD-GAL47'9;^ 5: K (Stratageneth®) <50GA 
L4(7)?g'|4jl:; Kt^ >-cDT})f&(^EcoRI§P{4{C, T4DMy ;^f- 
if ^fflv^TaSfe-rs a: {C J: «9 cDNA^^ y -^-^^ 

[0 06 5] (4) M.dm(DmM 

±m{l)K^^^Xmhivfcm^W^^h. Molecular Cloni 
ng[Maniatis, T. et al. , Molecular Cloning : a Labora 
tory Manual, 187-198, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY (1982)] jCfB^(7)::^^(c: 

X^^tt^^SO g (C2, OOQm\(D^V^mWMU (0. 35M;^ ^ n 
— X. IM Tris-HCl(pH8.0), SmMMgCL. 50mM KCl) 4: 

[0 0 6 6] mwm^mM^^ r t j; (9 . ajjaaa^ 

[0 0 6 7] #t)ttfcev^a:^^7tCf^Lfcl0mlCOTE{Cil 
SLfc^. 10mlO^^M(0.2M Tris-HCl(pH8.0), BOniM ^1 
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* EDTA, 2 %N- 9 ^7 n ^ n >mrt 

X.fZo 0. lml(Z)XnT-^-:^— ifK(10mg/ml)Sr;!jOx.^Jia^ 

TE{C@«f LT^^V ADNA^#fCo 
[0 0 6 8] (5) m%V:y^^4y^^) yY:^^ 

10 HIS31/#-^-ilfeT-XJi:lac.Zl-^- 
^^Ati-^y h5i^L/c2aS(7)X9;=^^ KSr^tf. DR 

^^^mmm^^X^. rd29AaeT-7^n^-^-^^(r 
A2^K-&^l^(r>WmMi^^t^^-2\^ — \^^<r>mm SrPCR^fe 

5' -AAGCTTAAGCTTACATCAGTTTGAAAGAAA-3' (ga^OS-g-U) 
S:, T>^5^±:>;^y^y-f-^— t LT. 5' -AAGCTTAAGCTTG 
20 CTTTTTGGAACTCATGTC-3' (iE?y*^12) LfCo ^ r 

-t:\ wtit)(^Xy-f^-(cfi:. itflig^. PCR^jtSr^Sr 
^-(cig^gr ?> t t^X^ 5 i: 5 tc. 5* *i|^(cHi 
ndlll^iftlSfiSr^ALfCo fli^. :Li\.h(0^^'fy 4 
^gi!jDNA^;*«(Perkin-Elmeri±K) ^ffiffi L 

{C^^V^TiiKLfcyy ADNASr^Mt LTPCR^trofCo 
PCR(7:)Rj$::^^(0|E^(i«Toa 9 Tfe5o 

[0 0 6 9] 



10XPCRig^a.2M Tris-HClCpH8.0)a00]BM KCl, 

5()piio3/A,l/*M':/^<y-(r>^-fe>;^L 
KOD DNA;df U ^--^(Kod-lOl . TOVOBO^-M) 



5/ul(100ng) 

37^1 

5a*1 




[0 0 7 0] ilESJSffi^. J:<?S^«. ^^^/V:^-^ 
/l-Sr50MiagLfCo PCRJl, 98t:-ei5S>PBlC0fi^tt, 65 

''cx2%'m(DT:=^-^) i\x:xm'm<^w^mt^(o 

^ ^^7}^/Vi.50/i 1 ?riOx.?S^L. 4t:. 15,000rp 40 
^l-C155>Pfl]Si^ L. km ^ n ^^zx-XtClHl 
it5lLfco ^'r(Cn:^y-;nOOMl5riOx.J:<t!i^t^. 4 

15,OOOrpm'ei55a-W3*'L^LPCR^^^^l--/ h^fbb 

[0 0 7 1] #?>tlfcPCRS%^HindIIIl?^®r^-<^ ^ 

-pSKt^^^Hindiiigp-fiLiciS^t. ^coiatfex.:/^;^^ K 
^:;^)»ffi[cff^StemL/Co f^Stem<^J:«9X9;^^ KDN 
ASrIiML. «Ma?iJ^*S-r^:i^icJ:t9. 4[hII^C 

[0 0 7 2] ::n5:EcoRItHincIIT^§3y mUTht^. # 50 



e>tifcDNAW>T-^Se(D^m^^ X?fc5pHISi-l (Clo 
ntechttK) (OHIS3*/h:/n -±gfEOEcoRI-MluI 
SBfvL{cai^Lfco DRE^4:^ir:y b^i^D 

NAif>tSrpSK;^^t)EcoRIi:HincIIT©«9 WL. ^fico^m 
pLaeZi (Clontechtt» ^01acZ*/J^7'^ ^ 
-CO±i^tCOEcoRI-SalIgP{i(C]g^L/Co ttfetlTt 2^(7) 
Zfy^X K^Saccharomyces cerevisiae YM4271 (MATa, 
ura3-52, his3-200, ade2-101, lys2-801, leu2-3, 11 
2, trpl-903) (Clontechtt® \Z.WSMWr^'Z,}l\Ci. 

#«r7://N^xy K;^>^ y-r:l>^^'^cffiv^5^e 
(la 1 ) o 

[0 0 7 3] (6) DREBlAite^RTJ^DREB2Ait€^*<7)^ n 

±tS(3) \z.^\^XWM\-^f^^mky4~7^y y-^fflV^Tl.2 
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KpSKDREBlAS:I/pSKDREB2A?r#fCo 

[00 74] (7) &mm^^\(D^m 

Z.(D-fy:^X KpSKDREBlA2^I>pSKDREB2ASrfflV>T. %h 
tlfccDNA(O^^ISgE?y?r*St/Co y'y:^^ KpSKDREBl 

Ast)^pSKDREB2A{^. mm\^fz.±mMmu^t^hnW)'^y 

KPM«(KURABO|±i^Model PI-100) J: oTliSi L 
Tto ^mmm'&(Dfz^(DK\t\±. SiSfflo^^'^y K(Per 10 
kin ElmerttMCATALYST 800) ^fflV^Ttf ofCo iffiSSS^IJ 
gt!jm«E?lJ**«(Perkin ElmerttMModel 3 
73A)^fflV^T^To/Co 7^^;^^ KpSKDREBl A 

tf'COcDNAtl. 933 bp(7)je£;6>e)«^^ ttTfc ^9 (SS^iJ* 

# 1 ) . mmmij\mz mi^r ^ y ^^X/ii^ hf^^m'^ 

^>T'4*^24. 2:3e^^/^^>'(D^>/^^K (gB^W-^ 2 ) 

-r5^i:;a5i9;0^ofco ^ KpSKDREB2A (DcDNA 
(1. 1437bpC7)*IS^^fe.«^^ttT*5«9 (ia?«#-§-3). S 

7. 7^ n ^Vi- b^co>57>-/N°^H 4 ) — K^r 

[0 0 7 5] (8) DREBlA:5^^^/^^K3lfiDREB2A^$=^>-/^°^^^ 

±?B (6) }C JoV ^T#?3 ttfcDREBlA3te^XflDREB2AJte 

feT-^^SILfco i-^it^^. ±tB(5){C*DV>T#e>tt/cD 
REBlAafeT- ^^tP— *^cDNABf ;H*XttDREB2AJie-?' Sr 
^ti^-*^cDNABf>H-^:7'n-:/i: LT. Molecular Clon 30 
ing [Sambrook, J et al. , Molecular Cloning: a Labora 
tory Manual 2nd ed. , Cold Spring Harbor Laboratory 
Press, 10 Skyline Drive Plainview, NY(1989)] tCEffe 
(^:&Sfe{-tAev\ >^n-f p<-^X'tCO;igtllcDNA^'Y:/^ 

DREBlA^>'^^:^^K07f;^n-^^Sr^- Ki-^SeT-t L 
DREBlB»e^:5:r;^DREBiCiie^-Sr. DREB2A^>^/n^ 
acO;^^n-^^:^ri- Ki-^Se^-t LTDREB2Bae-? 
Sr#fco ^SSa^y«:SLfci:r5. DREBlBafe^(ga?iJ 
#-^5){iCBFltW*tl5iieT'[Stockinger,E. J. eta 40 
1. Proc. Natl. Acad Sci. USA 94:1035-1040(1997)] 

tm--^^otLt^. drebicjUS^ (la^ys^r), dreb2b 
aeT- imm^ 9 ) ^mm-^^h^ti. 

[0 0 7 6] y -xV >'^^:7 U-A(D^tFf;Ji^b 

DREBlCiieT-;6^^rr- K1-5ilfiT'K%fi2l6T ^ 
K ct ^9 S ^^T'«^24. 3 ^ n ^/W h ^-(7) ^ K (Sa 

?iJ#-§-8)-Cfc 9 , DREB2BaeT';05 3- K-r?)*^^-* 
^fl330T ^ y ^^iKi 7^^^5>^S^37. l:^rP i5^Vl- h 
ly<D^:y^<^W (E?'J#-^10) -Cfc o fco 
[0 0 7 7] 2 ] DREBl A^ ^ KB:m)REB2A 50 
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^ KcODRE-^Olg'g^tgcD^tff 

DREBIA^ >'/N:^ KS:r/DREB2A^ >'^^^^ itCODRE->CO^^ 

tl^. ^'VP^^:tV-S- h ^>';^:7zn^--^^(GST) 

^/I^ i/y^ h T -/i?^ IC i: ^) p-<fCo DREBlAcDNA(7)igSia 

^iJOlig* g ^>547# @ CO 429:SX(7)DNABfr>i-XflDREB2 
AcDNA(D±i:Kga?y(7)167# a ;6>e?666# g (7)500:^S(7)DNA 

»f>i-^PCR{cJ:oTii*MtI. KiS*sW>^-^:/^;^^ KpGE 

X-4T-1 (yT/I^-^v-T) <^EcoRI-SalI^&lC^^LfCo 

rtlSric»SjM109{C2f AL^:(7)-^. *M0^2OO ral(Z) 
2x YTiSitfe (Molecular Cloning (1982) Cold Spring H 
arvor Laboratory Press) LT, w^XtC:/^;?^^ 

KpGEX-4T-lt'(;0:/n^->^-^ffitt{t;^itSl xM(D^ 
y^x2\f;v^~\)-^iri^y^ Vi/V^M^. DREBIA^:/ 

s t GST t (Dm^^ >^<^n(D^f^^mm^ tto 

[0 0 7 8] >57>'^^^©S^^To/c:^»al?r. 13 ml (^M 
WIS (10 mM Tris-HCl, 0. 1 mM DTT, 0. ImM phenylmeth 
ylsulfonyl fluoride) [C®^ Lfc^. 1% Triton X-10 
OirlmMEDTASr^JPx.. *fflJiSSrffi^^Sl?5S«Lfco mhfiti 
'mm^^m^. 22,000Xg^^20^Wifii^L. ^VW^^::t 
>^-iryrn— (Pharmacia^) ^fift^t-r^T:/ ^ ^ 

^ n-r h^^^:7^— (Cj:oTDREBlA^^-/^^KX 
t^DREB2A^' >'>'^^^MiGSTa: cOiK^^ >^^^^SS:*IKL 
fee PCRtCj:oTliMbfcDRE 

ia?y^'ammxoDNA^>t7^n-~:7^i t i,\zC p-essc 

l+ffi^igLfc:fc(D)^Ml?205^r«K >^:3r:x-<- h Lfco 
::tl^O. 25xTris-borate-EDTA^^fp6 y /VT ^ 

KSrffiV^T. 100Vi?2 9*MO«mib^tfo/c:o 

«^DREga?y^^tf7mX(DDNA»f>t7^n-y^^(ia?y#-§-l 
/^>K;6S1tm^tlfco DREia>FyiC^S^JPx.fcDNA 

wjt (sa?y#-i'i9. sa^y*^2o. sa?y#^2i) 
m¥\(Dm^^m^i}w^fcDmm}i (ia?y#-^22. mm^ 

23)^^^-:/i:LTfflV^/c:»^icfi. /^v K^^^^ttti* 

flfCo Z.(D:itf)^h. DREB1A^>^/^"^KX^^DREB2A^^ 
^^^K;a^DREga^y^C#M&^(C^-^LTV^S :i i: *9;6^o 

[0 0 7 9] [^JiM 3 ] DREBIA^ K:5:m)REB2A 

DREBIA^ >'>'^:^ KXm)REB2A^ >^>^^^ S^M^f^ 

trfctt5DREft#&tJ?fcte^^ h ^>:^{::Sffi>ft:L#5;5^ 

^/^g^^fTofCo t-?'ce*::>^> ^-f, DREBlAXflDREB2AO 

cDNA^CaMVSSST'n^-^ — ^^tppBI22iyy;^ ^ K(C 

K^#5yti6. DRE(Z)ga?y^^ 
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miffi:X(0|e?iJ^H«^^LfcDNA»it^rd29Ailfe^(7) 

y:^hlcmAl.tz(Dib. GUSStt^SO^L/to DREB1A<5^ 

>^/v^R^fiDREB2A:^ i:GU 
Sffi'i4cD±#;ii^E DREBIA^ ^ KliDRE(7)Sa?fJ^ 

tl^c(l2l3)o 

[0 0 8 0] mmM4] Cam3SS':fvi^—^—(DTM. 10 
iCDREBlAitg-7-Sr:=i- K-f SDNA^Jglg Lfc^leT'Sr'a 
(1) V(Dmm 

±tfi(7)J; 5{-LT#t)ttfcpSKDREBlA(10/ig)^, lOmM T 
risHCl(pH7. 5)/10inM MgCL /ImMv^f":^;^ l^^f yV/100 

mM NaCm^^ EcoRV (20^:^^ -/ h) iSmal (20:^::^ y h) 
S:fflV^T37t:T^2P#W^Blf L. DREBlAiteT^^-^t^m 9 
kb<7)DNA»f)t^#fCo yn^-^-DNASri^oyy 
KpBI2113Not(10 Mg)Sr. 10 inM TrisHCl (pH7.5)/ 
lOmM MgCL/linMv^f-;^-;^^^ h — 7V(DTT) /lOO niM NaCl 20 

smai^m^x27X:^^2mmmmvtz, DREBiAste-r- 

^^tfO. 9kb(7)Mta)NAW>^t t pBI2113Not <t 66 mM T 
risHCl (pH7. 6)/6.6 mM MgCL/10 mM DTT/0. 1 raM ATP 

KpEISSSrOREBU^fflMLfc 
(121 4 ) o m^M&m^i(D^'&i:n^ ^DREBlA3ie^;^Sir :^ 
:^:)j\^\cm^\^fzi,(D^mmi^fCo ^:iX\ pBI2113Not 

Hll. pBI2113y^;^^ K[Plant Cell Physiol 30 
ogy 37: 49-59 (1996) J^Smalt Sad 7?^»ftT. GUS it 
g^COr^- KM:®^ffil^9|^#. rtl{-SmaI-NotI-SacI4^ 

[0 0 8 1] (2) fil^:/^;^ ^ KpBI35S:DREBlAS:^tf 

±m(l)\Cio\,^X^i%hthfzU^y^y ^ KpBI35S:DREBlA 
?rJ^-oicM0DH5a, ^/W<—y'y:^^ KpRK2013^ifo 

x2svxiBm^mm±x2mmm^mmLfc. ^wufc 

nn^-^l mlC0LBJtite(C;6^# t ^lH^SLfCo ^(D®® 40 
?g lOmlSry :7T>'t:°vy >100// g/ml, S:t)^;^^-^-f 
>'20Mg/ml^^tfLB*^i#ite(^^t9. 28t:"C2 0 Wig* 
LT. S'^|^T>:^^P>'^:^^y ^7AC58 (pBI35S:DREBlA) 

[0 0 8 2] (3) T^^u^^^r-^J ^J^m^mci:^iy\:i 

^ iy>20 n g/ml ^^t^lBmm (10 ml) f=p28'C'C 2 4 BtP^I 
«*b^Co rcO^#S^500 ml(7:)LBi:Sjft^::^?Px. 

T2 4B*ffit§«L/Co w(Dj$«MS:iS>ll^LTitife^|^ 50 
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20 

250 mlCOLBJ$i^icS®LfCo 
[00 8 3] /^-^^zi-^^ hir/^-y^ hirS: 
o^^^iirfc ± ^ Atlfc 9 cm(7)fll*^'T? 4 ^ 5 * 
(/^v-n^^-^Xi-^railWWTTCo X^>^^ KpBI35S:D 
REBlA^^i?Ti^^n/^^xy ACOLBm*?l^}-Eg§±IB 

/■<^:^-A;tf>^y'e650mmHg(C/^5*-ieP^5l^, -^(7)^ 
*10:5>*5caLf-o M^-tc#Ly :yyTav«^ 

>->'30/z g/nllS:A0x.fc*3^J*^t6icS|V^fCo w(0«it6 

[0 0 8 4] (4) ^Aae-7't^Aiie^;6^='-K1~5 

JF0KKm«:<7:)2^AiteT'DREBl A i: ^AaeT-^^^^m^^^ 
^ -yrfc t # X. *x ae^- (T^mRNA l--</W^ y if>^ 
t)Tl>lJ:9l^-<fco t-^'^fc*^. DREBlAae^, rd29AJte 
kiniiSfST-^ cor6. 6J1:C^ ^ cor6. eiSG-f-^ corl5a 
ae^-. rdl73lfeT-. erdlOjftST-. P5CS3te^. erdl 
afeT-. rd22afi-?, rd29Bite-T'COgB5)'»f>T-S:Xn- 

^Itg^i^S ^ t -e^;^ Lfco 2 g(7) 3 HMGM«^i:gii-C 

uMc-D\^x\^'^-xi^mf)^hWL^M ^ «^±-c 5 S#Fpm 
«^i±-7ho m^:^vi^MC'^\^x\^mmw-'^Ax:\z5^ 

1ilcyVA{c>SA^tt5;0^ ^co^A*^^Wc^^r t 
ODNA»fJt^fflv\ J:t9 3iA 

"5I|gttC0fc2,ite^'(7)DNAir>t^fflV^. DREBlAite^-^ 
*A-r5 r i:'emRNAlx-</W^{t:Lfc*eT-^|^^Lfc 

(gl5)o 

[0 0 8 5] (5) w^:^ V \^Mm'rmm(D^ 

n--jvt LTDREBlAiteT-Sr-^^/^V^ 

pBI12i^J#®te^Lfcv-^^^:^X^^fflV^T^^*;^ h 

7t. hi^;^{c*fi-5iftttcDl^t^Ti^2aPfl*^ik 



(12) 

21 

[0 0 8 6] =t y h-/l-i:ii:f -<T(7)«#J/5^ 

[0 0 8 7] mMMB] rd29A3ieT-:/n^-^-(0 
T^Jfti-DREBlAitfe-T'^ri- Kf SDNASrig)^ Lf::ae^ 

(1) rd29Ajie-?-7'n^— ^ — :Sr'g-?j>pBI29APNot^:^' ^ 

f^ffi{CHindIIIgRf4?r|g'g^L7^crd29Ayn^-^-|M^(r 

d29Ajie^ (D mwi m i^.^. ^ b -se i -^+63 (Dmm ^ur(D 

5' -AAGCTTAAGCTTGCCATAGATGCAATTCAATC-3' (Sa?lJ#-^l 
3) t5'-AAGCTTAAGCTTTTCCAAAGATTTTTTTCTTTCCAA-3* (gS 
^iJS-f-U) -Cfcofco PCRTl#£btl/cDNA^jtfiHindIII-e 

^»tS. 1tl^(;:»/^-f <^^— -e&^pBiioi (cion 20 

tech, Palo Alto, CA, USA) C0HindIIIg{5{i{C^^ L/Co 
pBI 101 It^- n ^ :^-if (GUS) itfeT- 
TV ^ § (7)-C nttSrSmal i: SacIT^^r LTSmal-Notl-SacI 
:^"y y >^::^;-TJg^LfCo rti?r:;k:fli0DH5a{c^ALT 
T'^;^^ KpBI29APNot:£rp®LfCo 

[0 0 8 8] (2) rd29AileT•:/^^-^^-:^^V^fcffi 
^T'y:^^ KpBI29AP:DREBlAc7:)«|g 
DREBlAile-?-^±. 1 (C^^V^Tlte^fbfcpSKDREBlA 

?rttffltLT. PCRfe{cii9±iitiML?to -T^^^*^^. ir>^ 
^^T'^-r-^— tLT. 5* "GGATCCGGATCCATGAACTCATTTTCT 30 
GCT-3' (ia?sj#-^15)^, T>^5^ir>^;^:7'^-f-^— t L 
5'-GGATCCGGATCCTTAATAACTCCATAACGATA- 3^ (Sfl^lJS 

m^'m. PCRifJt5r.^^t^^^^-}cii^-r5r 
^5ct5t-. 5'*«{CBaniHI^K^f§P^i^^AL7to ^CT 
CRSt?^ 1 %T;^'n-;=^^Vi-«^i*tt{c#tWL. 900-1 
000bpf^3S(Z)^^ ^(?:)PCRS#;Sry/^;6^?5^ t9 tti Lfco r 

-/^ttat/c. ^r3{-#ibtt/cttffi^^l,600XgT3 

--/i-a:^ LPCRMt?Sr#fCe 

[0 0 8 9] t#^)tLfcPCRSfelO/ig^. 30;z lOTEtCjgE 
^IL. ^tlOamHI(20::^^:y h)-C§]ifLfco 70°Cl?l^ 
WM1.lt. BamHI$:*S*-^fcm. :7 3i / -/l^ttttS. 

y ^/l^ttSIC i {9 DREB 1 Al:e^ Sr-Q I^DNAW^T-^H 
tetfco 7j^V^T\ Z.(Dmmy\^s -<^^— pBI29APNot 

coBamHi^{i(::m*gb. rcom^x.^^;^^ K?ric»a 50 
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22 

i 9 L. # tl/b?T^Kte^ft:^LBJ$iftT«« 
ttttlMSt-^wttCi^Wi^^^^;^^ KpBI29AP:DR 
EBlA?r#/::(ig7)o 
[0 0 9 0] (4) W^^y^X^: KpBI29AP:DREBlA?r^t? 

K^f^cT^^p/^^xy ^A(7)PM 

±E(3)(c:fcV>T#^tLfc&^X.y^;^ ^ KpBI29AP:DRE 
BlA^ffiV^T. *m^[i5 (2) i:|l]»C0#)pJCJ: 91$^?^^ 
KpBI29AP:DREBlA^'al>S^*T^n/^^xy 

(5) T^^n/<^xy ^A^^fe(CJ:?)^/^^5^^X-^-- 
±fE(4){CjoV^T#tttfcS^^T^^n/^^T-y 'i^AS: 
fflv^T. *«^i|5(3)i:^1t^o#)iil;iJ:fr9«#y^;^^ 
KpBI29AP : DREBi A^ 'yxi4^ [c^A LfCo 

[0 0 9 1] (6) ff^Kte^fti:0^ft^t/|J;^ • i*^ • « 

±12 (5) (c4o V ^Tt# ^ tLfcrd29Aift5T- y^n -T^)£ 
l;iDREBlAjie^5r»^Lfc:/^>^^ K^^ALfcv-n^ 

T# ^ tlf::CaMV35Sae^ v^n -Ti)K(CDREBlAa 
fe^^ii^LfcT'y;^^ K^#Atfc#^tbfci/n^p< 

h LTJF^RtemLTV^/^V^«^^:^|l-^#TT«i$ 

^»To^j3'^7t±^A^xfc 9 cm(7)1it;^^|^(C^tt^^^ 
«x.RS6»:t§L^to B]8Ji:«J^Sr^&J6T^^fe35 0@(ia 
8 KBiJJm 9 A) 1 65 0 g (la 8 B 9 B ) O^^g $r 

*-rflt^*^:co^^KTfoS, PBI35S:DREBlA^*ALfc h 

;?>^^?:>tL6;5\ ^;S:{C±t/c^Pl*;0Safeti7t(|gl8A& 
U^ig8B)o rtLtC*fLTpBI29AP:DREBlA^^ALfc h 

7i;0^ofc(ia9 A^O^gl9 B)o 

[00 9 2] ^(c. ;^ h yMm^mm'&^m^fz.. 

ttT1i--6t:{C2 0WfiV^fc^5 PPpl22T:T^W$itfc: 
m^(0^^, M/;^lC*|-f-5Itttt*600mM NaCHC2 

P-<fCo gllOXr/*l-3coJ:5l-. 
m^lgx M^x^-^x^fc^n^x hn^yi.(7)^tt^fi-f--<Tfe 

^h(Dnt>ir'^^Xh->tZo pBI35S:DREBlA^^ALf' b 

y v?^ ^ >y ^ tttlTfi^tc J: o T-t 

m?5tt. ^ALfcDREBlAae^-CO^m^as^V^^i^J^m 

ttS;6^^rS/5^ofCo rtl{-*tLTpBI29AP:DREBlA^^AL 

«Tfc 9 . pBI35S:DREBlA^#ALfc®ate^ft^J: ^9 



(13) #M 2000-1 16260 

23 24 

fc«i^{i. «V^ W-^/K^^^ • • tSittt^^ L J.O * [0 0 9 3] 

^1 ;^XNbX:gtii^Oh5>Xi>i-yi?^g*^6D*#^ 



rd29A:DREBlA 


143 


144 


99.3 


35S:DREBlAb 


47 


56 


83.9 


35S:DREBlAc 


16 


42 


35.7 




0 


55 


0.0 



[0 0 9 4] 

m2 mi^hl':^^^0ih^>:^i^3i-y^m^(^^^ 



rd29A:DREBlA 


52 


80 


65.0 


35S:DREBlAb 


15 


35 


42.9 


35S:DREBlAc 


6 


28 


21.4 




0 


25 


0.0 



to 0 9 5] 



^3 














m 


rd29A:DREBlA 


119 


149 


79.9 


35S:DREBlAb 


4 


24 


16.7 




4 


29 


13.8 



[0 0 9 6] ^{n.m:^hu^^ teS^h^;^. m.:^ hu^fj:tHcMir 

SEQUENCE LISTING 



<110> Nobuyoshi Maeno, Director General, Japan International Research 
Center for Agricultural Sciences ; Bio-oriented Technology 
Research Advancement Institution 

<120> Environmental Stress-resistant Plant 

<160> 23 



<210> 1 
<211> 933 

<212> DNA 

<213> Arabidopsis thaliana 



<220> 

<221> CDS 

<222> (119).. (766) 



<400> 1 

cctgaactag aacagaaaga gagagaaact attatttcag caaaccatac caacaaaaaa 60 
gacagagatc ttttagttac cttatccagt ttcttgaaac agagtactct tctgatca 118 
atg aac tea ttt tct get ttt tct gaa atg ttt ggc tec gat tac gag 166 
Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 
15 10 15 



(14) ItW 2000-1 16260 

25 26 
tct teg gtt tec tea ggc ggt gat tat att ccg acg ctt gcg age age 214 
Ser Ser Val Ser Ser Gly Gly Asp Tyr lie Pro Thr Leu Ala Ser Ser 

20 25 30 

tgc ccc aag aaa ccg gcg ggt cgt aag aag ttt cgt gag act egt cac 262 
Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr Arg His 

35 40 45 

cca ata tac aga gga gtt cgt egg aga aac tec ggt aag tgg gtt tgt 310 
Pro lie Tyr Arg Gly Val Arg Arg Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

gag gtt aga gaa eea aac aag aaa aca agg att tgg etc gga aca ttt 358 
Glu Val Arg Glu Pro Asn Lys Lys Thr Arg lie Trp Leu Gly Thr Phe 
65 70 75 80 

eaa acc get gag atg gca get ega get cac gae gtt gee get tta gee 406 
Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95 

ett cgt ggc cga tea gee tgt etc aat ttc get gae teg get tgg aga 454 
Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 105 no 

etc cga ate ccg gaa tea act tgc get aag gae ate eaa aag gcg gcg 502 
Leu Arg He Pro Glu Ser Thr Cys Ala Lys Asp He Gin Lys Ala Ala 

115 120 125 

get gaa get gcg ttg gcg ttt cag gat gag atg tgt gat gcg aeg acg 550 
Ala Glu Ala Ala Leu Ala Phe Gin Asp Glu Met Cys Asp Ala Thr Thr 

130 135 140 

gat cat ggc ttc gae atg gag gag acg ttg gtg gag get att tac acg 598 
Asp His Gly Phe Asp Met Glu Glu Thr Leu Val Glu Ala lie Tyr Thr 
145 150 155 160 

gcg gaa cag age gaa aat gcg ttt tat atg cac gat gag gcg atg ttt 646 
Ala Glu Gin Ser Glu Asn Ala Phe Tyr Met His Asp Glu Ala Met Phe 

165 170 175 

gag atg ccg agt ttg ttg get aat atg gea gaa ggg atg ett ttg ccg 694 
Glu Met Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 

180 185 190 

ctt eeg tee gta cag tgg aat cat aat eat gaa gtc gae gge gat gat 742 
Leu Pro Ser Val Gin Trp Asn His Asn His Glu Val Asp Gly Asp Asp 

195 200 205 

gae gae gta teg tta tgg agt tat taaaaeteag attattattt ecatttttag 796 
Asp Asp Val Ser Leu Trp Ser Tyr 

210 215 
tacgatactt tttattttat tattattttt agatectttt ttagaatgga atetteatta 856 
tgtttgtaaa actgagaaac gagtgtaaat taaattgatt eagttteagt ataaaaaaaa 916 
aaaaaaaaaa aaaaaaa 933 



<210> 2 

<211> 216 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 2 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 



(15) #M 2000-116260 

27 28 
15 10 15 

Ser Ser Val Ser Ser Gly Gly Asp Tyr He Pro Thr Leu Ala Ser Ser 

20 25 30 

Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr Arg His 

35 40 45 

Pro He Tyr Arg Gly Val Arg Arg Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

Glu Val Arg Glu Pro Asn Lys Lys Thr Arg He Trp Leu Gly Thr Phe 
65 70 75 80 

Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95 

Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 105 110 

Leu Arg He Pro Glu Ser Thr Cys Ala Lys Asp He Gin Lys Ala Ala 

115 120 125 

Ala Glu Ala Ala Leu Ala Phe Gin Asp Glu Met Cys Asp Ala Thr Thr 

130 135 140 

Asp His Gly Phe Asp Met Glu Glu Thr Leu Val Glu Ala He Tyr Thr 
145 150 155 160 

Ala Glu Gin Ser Glu Asn Ala Phe Tyr Met His Asp Glu Ala Met Phe 

165 170 175 

Glu Met Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 

180 185 190 

Leu Pro Ser Val Gin Trp Asn His Asn His Glu Val Asp Gly Asp Asp 

195 200 205 

Asp Asp Val Ser Leu Trp Ser Tyr 
210 215 

<210> 3 
<211> 1437 

<212> DNA 

<213> Arabidopsis thai i ana 

<220> 
<221> CDS 

<222> (167).. (1171) 

<400> 3 

gctgtctgat aaaaagaaga ggaaaactcg aaaaagctac acacaagaag aagaagaaaa 60 
gatacgagca agaagactaa acacgaaagc gatttatcaa ctcgaaggaa gagactttga 120 
ttttcaaatt tcgtccccta tagattgtgt tgtttctggg aaggag atg gca gtt 175 

Met Ala Val 
1 

tat gat cag agt gga gat aga aac aga aca caa att gat aca teg agg 223 
Tyr Asp Gin Ser Gly Asp Arg Asn Arg Thr Gin He Asp Thr Ser Arg 

5 10 15 

aaa agg aaa tct aga agt aga ggt gac ggt act act gtg get gag aga 271 
Lys Arg Lys Ser Arg Ser Arg Gly Asp Gly Thr Thr Val Ala Glu Arg 
20 25 30 35 

tta aag aga tgg aaa gag tat aac gag acc gta gaa gaa gtt tct acc 319 



(16) #|H 2000-116260 

29 30 
Leu Lys Arg Trp Lys Glu Tyr Asn Glu Thr Val Glu Glu Val Ser Thr 

40 45 50 

aag aag agg aaa gta cct gcg aaa ggg teg aag aag ggt tgt atg aaa 367 
Lys Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Giy Cys Met Lys 

55 60 65 

ggt aaa gga gga cca gag aat age ega tgt agt ttc aga gga gtt agg 415 
Gly Lys Gly Gly Pro Glu Asn Ser Arg Cys Ser Phe Arg Gly Val Arg 

70 75 80 

caa agg att tgg ggt aaa tgg gtt get gag ate aga gag cct aat cga 463 
Gin Arg He Trp Gly Lys Trp Val Ala Glu He Arg Glu Pro Asn Arg 

85 90 95 

ggt age agg ctt tgg ett ggt act ttc cct act get caa gaa get get 511 
Gly Ser Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Gin Glu Ala Ala 
100 105 110 115 

tct get tat gat gag get get aaa get atg tat ggt cct ttg get cgt 559 
Ser Ala Tyr Asp Glu Ala Ala Lys Ala Met Tyr Gly Pro Leu Ala Arg 

120 125 130 

ctt aat ttc cct egg tct gat gcg tct gag gtt acg agt ace tea agt 607 
Leu Asn Phe Pro Arg Ser Asp Ala Ser Glu Val Thr Ser Thr Ser Ser 

135 140 145 

eag tct gag gtg tgt act gtt gag act cct ggt tgt gtt cat gtg aaa 655 
Gin Ser Glu Val Cys Thr Val Glu Thr Pro Gly Cys Val His Val Lys 

150 155 160 

aca gag gat cca gat tgt gaa tct aaa ccc ttc tec ggt gga gtg gag 703 
Thr Glu Asp Pro Asp Cys Glu Ser Lys Pro Phe Ser Gly Gly Val Glu 

165 170 175 

ccg atg tat tgt ctg gag aat ggt gcg gaa gag atg aag aga ggt gtt 751 
Pro Met Tyr Cys Leu Glu Asn Gly Ala Glu Glu Met Lys Arg Gly Val 
180 185 190 195 

aaa gcg gat aag cat tgg ctg age gag ttt gaa cat aac tat tgg agt 799 
Lys Ala Asp Lys His Trp Leu Ser Glu Phe Glu His Asn Tyr Trp Ser 

200 205 210 

gat att ctg aaa gag aaa gag aaa eag aag gag caa ggg att gta gaa 847 
Asp He Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly He Val Glu 

215 220 225 

ace tgt eag caa caa eag eag gat teg eta tct gtt gea gae tat ggt 895 
Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Val Ala Asp Tyr Gly 

230 235 240 

tgg ccc aat gat gtg gat eag agt cac ttg gat tct tea gae atg ttt 943 
Trp Pro Asn Asp Val Asp Gin Ser His Leu Asp Ser Ser Asp Met Phe 

245 250 255 

gat gte gat gag ctt eta cgt gae eta aat ggc gae gat gtg ttt gca 991 
Asp Val Asp Glu Leu Leu Arg Asp Leu Asn Gly Asp Asp Val Phe Ala 
260 265 270 275 

ggc tta aat eag gae egg tac ccg ggg aac agt gtt gee aac ggt tea 1039 
Gly Leu Asn Gin Asp Arg Tyr Pro Gly Asn Ser Val Ala Asn Gly Ser 

280 285 290 

tac agg ccc gag agt caa caa agt ggt ttt gat ccg eta caa age etc 1087 
Tyr Arg Pro Glu Ser Gin Gin Ser Gly Phe Asp Pro Leu Gin Ser Leu 
295 300 305 



(17) #M 2000-116260 

31 32 

aac tac gga ata cct ccg ttt cag etc gag gga aag gat ggt aat gga 1135 
Asn Tyr Gly lie Pro Pro Phe Gin Leu Glu Gly Lys Asp Gly Asn Gly 

310 315 320 

ttc ttc gac gac ttg agt tac ttg gat ctg gag aac taaacaaaac 1181 
Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu Asn 
325 330 335 

aatatgaage tttttggatt tgatatttgc cttaatccca caacgactgt tgattctcta 1241 
tccgagtttt agtgatatag agaactacag aacacgtttt ttcttgttat aaaggtgaac 1301 
tgtatatatc gaaacagtga tatgacaata gagaagacaa ctatagtttg ttagtctget 1361 
tctcttaagt tgttctttag atatgtttta tgttttgtaa caacaggaat gaataataca 1421 
cacttgtaaa aaaaaa 1437 

<210> 4 
<211> 335 
<212> PRT 

<213> Arabidopsis thai i ana 

<400> 4 

Met Ala Val Tyr Asp Gin Ser Gly Asp Arg Asn Arg Thr Gin lie Asp 

15 10 15 

Thr Ser Arg Lys Arg Lys Ser Arg Ser Arg Gly Asp Gly Thr Thr Val 

20 25 30 

Ala Glu Arg Leu Lys Arg Trp Lys Glu Tyr Asn Glu Thr Val Glu Glu 

35 40 45 

Val Ser Thr Lys Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly 

50 55 60 

Cys Met Lys Gly Lys Gly Gly Pro Glu Asn Ser Arg Cys Ser Phe Arg 
65 70 75 80 

Gly Val Arg Gin Arg lie Trp Gly Lys Trp Val Ala Glu lie Arg Glu 

85 90 95 

Pro Asn Arg Gly Ser Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Gin 

100 105 110 

Glu Ala Ala Ser Ala Tyr Asp Glu Ala Ala Lys Ala Met Tyr Gly Pro 

115 120 125 

Leu Ala Arg Leu Asn Phe Pro Arg Ser Asp Ala Ser Glu Val Thr Ser 

130 135 140 

Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu Thr Pro Gly Cys Val 
145 150 155 160 

His Val Lys Thr Glu Asp Pro Asp Cys Glu Ser Lys Pro Phe Ser Gly 

165 170 175 

Gly Val Glu Pro Met Tyr Cys Leu Glu Asn Gly Ala Glu Glu Met Lys 

180 185 190 

Arg Gly Val Lys Ala Asp Lys His Trp Leu Ser Glu Phe Glu His Asn 

195 200 205 

Tyr Trp Ser Asp lie Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly 

210 215 220 

lie Val Glu Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Val Ala 
225 230 235 240 

Asp Tyr Gly Trp Pro Asn Asp Val Asp Gin Ser His Leu Asp Ser Ser 
245 250 255 



33 

Asp Met Phe Asp Val Asp Glu 
260 

Val Phe Ala Gly Leu Asn Gin 
275 

Asn Gly Ser Tyr Arg Pro Glu 
290 295 
Gin Ser Leu Asn Tyr Gly He 
305 310 
Gly Asn Gly Phe Phe Asp Asp 
325 

<210> 5 

<211> 937 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (164).. (802) 



(18) 



#W 2000-116260 
34 



Leu Leu Arg Asp Leu Asn Gly Asp Asp 

265 270 
Asp Arg Tyr Pro Gly Asn Ser Val Ala 
280 285 
Ser Gin Gin Ser Gly Phe Asp Pro Leu 
300 

Pro Pro Phe Gin Leu Glu Gly Lys Asp 
315 320 
Leu Ser Tyr Leu Asp Leu Glu Asn 
330 335 



<400> 5 

cttgaaaaag aatctacctg aaaagaaaaa aaagagagag agatataaat agctttacca 60 
agacagatat actatctttt attaatccaa aaagactgag aactctagta actacgtact 120 
acttaaacct tatccagttt cttgaaacag agtactctga tea atg aac tea ttt 175 

Met Asn Ser Phe 
1 

tea get ttt tct gaa atg ttt ggc tec gat tae gag cct caa ggc gga 223 
Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu Pro Gin Gly Gly 
5 10 15 20 

gat tat tgt ccg acg ttg gcc acg agt tgt cog aag aaa ccg gcg ggc 271 
Asp Tyr Cys Pro Thr Leu Ala Thr Ser Cys Pro Lys Lys Pro Ala Gly 

25 30 35 

cgt aag aag ttt cgt gag act cgt cac oca att tac aga gga gtt cgt 319 
Arg Lys Lys Phe Arg Glu Thr Arg His Pro He Tyr Arg Gly Val Arg 

40 45 50 

caa aga aac tec ggt aag tgg gtt tct gaa gtg aga gag cca aac aag 367 
Gin Arg Asn Ser Gly Lys Trp Val Ser Glu Val Arg Glu Pro Asn Lys 

55 60 65 

aaa acc agg att tgg etc ggg act ttc caa acc get gag atg gea get 415 
Lys Thr Arg He Trp Leu Gly Thr Phe Gin Thr Ala Glu Met Ala Ala 

70 75 80 

cgt get cac gac gtc get gea tta gee etc cgt ggc cga tea gca tgt 463 
Arg Ala His Asp Val Ala Ala Leu Ala Leu Arg Gly Arg Ser Ala Cys 
85 90 95 100 

etc aac ttc get gac teg get tgg egg eta cga ate ccg gag tea aea 511 
Leu Asn Phe Ala Asp Ser Ala Trp Arg Leu Arg lie Pro Glu Ser Thr 

105 110 115 

tgc gee aag gat ate caa aaa gcg get get gaa gcg gcg ttg get ttt 559 
Cys Ala Lys Asp lie Gin Lys Ala Ala Ala Glu Ala Ala Leu Ala Phe 
120 125 130 
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35 36 

caa gat gag acg tgt gat acg acg acc acg aat cat ggc ctg gac atg 607 
Gin Asp Glu Thr Cys Asp Thr Thr Thr Thr Asn His Gly Leu Asp Met 

135 140 145 

gag gag acg atg gtg gaa get att tat aca ccg gaa cag age gaa ggt 655 
Glu Glu Thr Met Val Glu Ala lie Tyr Thr Pro Glu Gin Ser Glu Gly 

150 155 160 

gcg ttt tat atg gat gag gag aca atg ttt ggg atg ccg act ttg ttg 703 
Ala Phe Tyr Met Asp Glu Glu Thr Met Phe Gly Met Pro Thr Leu Leu 
165 170 175 180 

gat aat atg get gaa ggc atg ctt tta ccg ccg ccg tct gtt caa tgg 751 
Asp Asn Met Ala Glu Gly Met Leu Leu Pro Pro Pro Ser Val Gin Trp 

185 190 195 

aat cat aat tat gac ggc gaa gga gat ggt gac gtg teg ctt tgg agt 799 
Asn His Asn Tyr Asp Gly Glu Gly Asp Gly Asp Val Ser Leu Trp Ser 

200 205 210 

tac taatattcga tagtcgtttc catttttgta ctatagtttg aaaatattct 852 
Tyr 

agttectttt tttagaatgg ttcctteatt ttattttatt ttattgttgt agaaacgagt 912 
ggaaaataat tcaatacaaa aaaaa 937 



<210> 6 
<211> 213 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 6 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 

15 10 15 

Pro Gin Gly Gly Asp Tyr Cys Pro Thr Leu Ala Thr Ser Cys Pro Lys 

20 25 30 

Lys Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr Arg His Pro He Tyr 

35 40 45 

Arg Gly Val Arg Gin Arg Asn Ser Gly Lys Trp Val Ser Glu Val Arg 

50 55 60 

Glu Pro Asn Lys Lys Thr Arg lie Trp Leu Gly Thr Phe Gin Thr Ala 
65 70 75 80 

Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala Leu Arg Gly 

85 90 95 

Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg Leu Arg He 

100 105 110 

Pro Glu Ser Thr Cys Ala Lys Asp He Gin Lys Ala Ala Ala Glu Ala 

115 120 125 

Ala Leu Ala Phe Gin Asp Glu Thr Cys Asp Thr Thr Thr Thr Asn His 

130 135 140 

Gly Leu Asp Met Glu Glu Thr Met Val Glu Ala He Tyr Thr Pro Glu 
145 150 155 160 

Gin Ser Glu Gly Ala Phe Tyr Met Asp Glu Glu Thr Met Phe Gly Met 

165 170 175 

Pro Thr Leu Leu Asp Asn Met Ala Glu Gly Met Leu Leu Pro Pro Pro 
180 185 190 



(20) #M 2000-116260 

37 38 
Ser Val Gin Trp Asn His Asn Tyr Asp Gly Glu Gly Asp Gly Asp Val 

195 200 205 

Ser Leu Trp Ser Tyr 
210 

<210> 7 
<211> 944 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (135).. (782) 

<400> 7 

cctgaattag aaaagaaaga tagatagaga aataaatatt ttatcatacc atacaaaaaa 60 
agacagagat cttctactta ctctactctc ataaacctta tccagtttct tgaaacagag 120 
tactcttctg atca atg aac tea ttt tct gcc ttt tct gaa atg ttt ggc 170 
Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly 
1 5 10 

tec gat tac gag tct ccg gtt tec tea ggc ggt gat tac agt ccg aag 218 
Ser Asp Tyr Glu Ser Pro Val Ser Ser Gly Gly Asp Tyr Ser Pro Lys 

15 20 25 

ctt gcc acg age tgc ccc aag aaa cca gcg gga agg aag aag ttt cgt 266 
Leu Ala Thr Ser Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe Arg 

30 35 40 

gag act cgt cac cca att tac aga gga gtt cgt caa aga aac tec ggt 314 
Glu Thr Arg His Pro lie Tyr Arg Gly Val Arg Gin Arg Asn Ser Gly 
45 50 55 60 

aag tgg gtg tgt gag ttg aga gag cca aac aag aaa acg agg att tgg 362 
Lys Trp Val Cys Glu Leu Arg Glu Pro Asn Lys Lys Thr Arg lie Trp 

65 70 75 

etc ggg act ttc caa acc get gag atg gca get cgt get cac gac gtc 410 
Leu Gly Thr Phe Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val 

80 85 90 

gcc gcc ata get etc cgt ggc aga tct gcc tgt etc aat ttc get gac 458 
Ala Ala lie Ala Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp 

95 100 105 

teg get tgg egg eta ega ate ccg gaa tea acc tgt gcc aag gaa ate 506 
Ser Ala Trp Arg Leu Arg He Pro Glu Ser Thr Cys Ala Lys Glu He 

110 115 120 

caa aag gcg gcg get gaa gcc gcg ttg aat ttt caa gat gag atg tgt 554 
Gin Lys Ala Ala Ala Glu Ala Ala Leu Asn Phe Gin Asp Glu Met Cys 
125 130 135 140 

cat atg acg acg gat get cat ggt ctt gac atg gag gag acc ttg gtg 602 
His Met Thr Thr Asp Ala His Gly Leu Asp Met Glu Glu Thr Leu Val 

145 150 155 

gag get att tat acg ccg gaa cag age caa gat gcg ttt tat atg gat 650 
Glu Ala He Tyr Thr Pro Glu Gin Ser Gin Asp Ala Phe Tyr Met Asp 
160 165 170 



(21) #M 2000-116260 

39 40 

gaa gag gcg atg ttg ggg atg tct agt ttg ttg gat aac atg gcc gaa 698 
Glu Glu Ala Met Leu Gly Met Ser Ser Leu Leu Asp Asn Met Ala Glu 

175 180 185 

ggg atg ctt tta ccg teg ccg teg gtt caa tgg aac tat aat ttt gat 746 
Gly Met Leu Leu Pro Ser Pro Ser Val Gin Trp Asn Tyr Asn Phe Asp 

190 195 200 

gtc gag gga gat gat gae gtg tec tta tgg age tat taaaattcga 792 
Val Glu Gly Asp Asp Asp Val Ser Leu Trp Ser Tyr 
205 210 215 

tttttatttc catttttggt attatagctt tttatacatt tgatcctttt ttagaatgga 852 
tcttcttctt tttttggttg tgagaaacga atgtaaatgg taaaagttgt tgtcaaatgc 912 
aaatgttttt gagtgcagaa tatataatct tt 944 



<210> 8 
<211> 216 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 8 

Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 

15 10 15 

Ser Pro Val Ser Ser Gly Gly Asp Tyr Ser Pro Lys Leu Ala Thr Ser 

20 25 30 

Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe Arg Glu Thr Arg His 

35 40 45 

Pro He Tyr Arg Gly Val Arg Gin Arg Asn Ser Gly Lys Trp Val Cys 

50 55 60 

Glu Leu Arg Glu Pro Asn Lys Lys Thr Arg He Trp Leu Gly Thr Phe 
65 70 75 80 

Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala lie Ala 

85 90 95 

Leu Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala Asp Ser Ala Trp Arg 

100 105 110 

Leu Arg He Pro Glu Ser Thr Cys Ala Lys Glu He Gin Lys Ala Ala 

115 120 125 

Ala Glu Ala Ala Leu Asn Phe Gin Asp Glu Met Cys His Met Thr Thr 

130 135 140 

Asp Ala His Gly Leu Asp Met Glu Glu Thr Leu Val Glu Ala He Tyr 
145 150 155 160 

Thr Pro Glu Gin Ser Gin Asp Ala Phe Tyr Met Asp Glu Glu Ala Met 

165 170 175 

Leu Gly Met Ser Ser Leu Leu Asp Asn Met Ala Glu Gly Met Leu Leu 

180 185 190 

Pro Ser Pro Ser Val Gin Trp Asn Tyr Asn Phe Asp Val Glu Gly Asp 

195 200 205 

Asp Asp Val Ser Leu Trp Ser Tyr 
210 215 



<210> 9 
<211> 1513 



(22) 

41 

<212> DNA 

<2i3> Arabidopsis thaliana 

<220> 
<221> CDS 

<222> (183).. (1172) 
<400> 9 

gagacgctag aaagaacgcg aaagcttgcg aagaagattt gcttttgatc gacttaacac 60 
gaacaacaaa caacatctgc gtgataaaga agagattttt gcctaaataa agaagagatt 120 
cgactctaat cctggagtta tcattcacga tagattctta gattgcgact ataaagaaga 180 
ag atg get gta tat gaa caa acc gga acc gag cag ccg aag aaa agg 227 
Met Ala Val Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys Arg 
15 10 15 

aaa tct agg get cga gea ggt ggt tta acg gtg get gat agg eta aag 275 
Lys Ser Arg Ala Arg Ala Gly Gly Leu Thr Val Ala Asp Arg Leu Lys 

20 25 30 

aag tgg aaa gag tae aae gag att gtt gaa get teg get gtt aaa gaa 323 
Lys Trp Lys Glu Tyr Asn Glu He Val Glu Ala Ser Ala Val Lys Glu 

35 40 45 

gga gag aaa ccg aaa cgc aaa gtt ect gcg aaa ggg teg aag aaa ggt 371 
Gly Glu Lys Pro Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly 

50 55 60 

tgt atg aag ggt aaa gga gga cca gat aat tet eae tgt agt ttt aga 419 
Cys Met Lys Gly Lys Gly Gly Pro Asp Asn Ser His Cys Ser Phe Arg 

65 70 75 

gga gtt aga caa agg att tgg ggt aaa tgg gtt gea gag att cga gaa 467 
Gly Val Arg Gin Arg lie Trp Gly Lys Trp Val Ala Glu He Arg Glu 
80 85 90 95 

ccg aaa ata gga act aga ctt tgg ctt ggt act ttt cct acc gcg gaa 515 
Pro Lys He Gly Thr Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Glu 

100 105 110 

aaa get get tec get tat gat gaa gcg get acc get atg tae ggt tea 563 
Lys Ala Ala Ser Ala Tyr Asp Glu Ala Ala Thr Ala Met Tyr Gly Ser 

115 120 125 

ttg get cgt ctt aae tte cct cag tct gtt ggg tct gag ttt act agt 611 
Leu Ala Arg Leu Asn Phe Pro Gin Ser Val Gly Ser Glu Phe Thr Ser 

130 135 140 

acg tet agt caa tet gag gtg tgt acg gtt gaa aat aag gcg gtt gtt 659 
Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu Asn Lys Ala Val Val 

145 150 155 

tgt ggt gat gtt tgt gtg aag eat gaa gat act gat tgt gaa tet aat 707 
Cys Gly Asp Val Cys Val Lys His Glu Asp Thr Asp Cys Glu Ser Asn 
160 165 170 175 

eca ttt agt eag att tta gat gtt aga gaa gag tet tgt gga acc agg 755 
Pro Phe Ser Gin He Leu Asp Val Arg Glu Glu Ser Cys Gly Thr Arg 

180 185 190 

ccg gac agt tgc acg gtt gga cat caa gat atg aat tct teg ctg aat 803 
Pro Asp Ser Cys Thr Val Gly His Gin Asp Met Asn Ser Ser Leu Asn 
195 200 205 



#M 2000-1 16260 
42 



(23) 2000-116260 
43 44 

tac gat ttg ctg tta gag ttt gag cag cag tat tgg ggc caa gtt ttg 851 

Tyr Asp Leu Leu Leu Glu Phe Glu Gin Gin Tyr Trp Gly Gin Val Leu 
210 215 220 

cag gag aaa gag aaa ccg aag cag gaa gaa gag gag ata cag caa cag 899 

Gin Glu Lys Glu Lys Pro Lys Gin Glu Glu Glu Glu lie Gin Gin Gin 
225 230 235 

caa cag gaa cag caa cag caa cag ctg caa ccg gat ttg ctt act gtt 947 

Gin Gin Glu Gin Gin Gin Gin Gin Leu Gin Pro Asp Leu Leu Thr Val 

240 245 250 255 

gca gat tac ggt tgg cct tgg tct aat gat att gta aat gat cag act 995 

Ala Asp Tyr Gly Trp Pro Trp Ser Asn Asp He Val Asn Asp Gin Thr 
260 265 270 

tct tgg gat cct aat gag tgc ttt gat att aat gaa etc ctt gga gat 1043 

Ser Trp Asp Pro Asn Glu Cys Phe Asp lie Asn Glu Leu Leu Gly Asp 
275 280 285 

ttg aat gaa cct ggt ccc cat cag age caa gac caa aac cac gta aat 1091 

Leu Asn Glu Pro Gly Pro His Gin Ser Gin Asp Gin Asn His Val Asn 
290 295 300 

tct ggt agt tat gat ttg cat ccg ctt cat etc gag cca cac gat ggt 1139 

Ser Gly Ser Tyr Asp Leu His Pro Leu His Leu Glu Pro His Asp Gly 
305 310 315 

cac gag ttc aat ggt ttg agt tct ctg gat att tgagagttct gaggcaatgg 1192 

His Glu Phe Asn Gly Leu Ser Ser Leu Asp lie 

320 325 330 

tcctacaaga ctacaacata atctttggat tgatcatagg agaaacaaga aataggtgtt 1252 
aatgatctga ttcacaatga aaaaatattt aataactcta tagtttttgt tctttccttg 1312 
gatcatgaac tgttgcttct catctattga gttaatatag cgaatagcag agtttctctc 1372 
tttcttctct ttgtagaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaayh sakmabgcar 1432 
srcsdvsnaa nntrnatnar sarchcntrr agrctrascn csrcaswash tskbabarak 1492 
aantamaysa kmasrngnga c 1513 

<210> 10 
<211> 330 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 10 
Met Ala 
1 

Ser Arg 
Trp Lys 

Glu Lys 

50 

Met Lys 

65 
Val Arg 

Lys lie 



Val Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys Arg Lys 

5 10 15 

Ala Arg Ala Gly Gly Leu Thr Val Ala Asp Arg Leu Lys Lys 

20 25 30 

Glu Tyr Asn Glu lie Val Glu Ala Ser Ala Val Lys Glu Gly 

35 40 45 

Pro Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly Cys 

55 60 
Gly Lys Gly Gly Pro Asp Asn Ser His Cys Ser Phe Arg Gly 
70 75 80 

Gin Arg lie Trp Gly Lys Trp Val Ala Glu lie Arg Glu Pro 

85 90 95 

Gly Thr Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Glu Lys 



(24) 



#M 2000-116260 
46 



45 



100 



105 



110 



Ala Ala Ser Ala Tyr Asp Glu Ala Ala Thr Ala Met Tyr Gly Ser Leu 

115 120 125 

Ala Arg Leu Asn Phe Pro Gin Ser Vai Gly Ser Glu Phe Thr Ser Thr 

130 135 140 

Ser Ser Gin Ser Glu Val Cys Thr Val Glu Asn Lys Ala Val Val Cys 
145 150 155 160 

Gly Asp Val Cys Val Lys His Glu Asp Thr Asp Cys Glu Ser Asn Pro 

165 170 175 

Phe Ser Gin lie Leu Asp Val Arg Glu Glu Ser Cys Gly Thr Arg Pro 

180 185 190 

Asp Ser Cys Thr Val Gly His Gin Asp Met Asn Ser Ser Leu Asn Tyr 

195 200 205 

Asp Leu Leu Leu Glu Phe Glu Gin Gin Tyr Trp Gly Gin Val Leu Gin 

210 215 220 

Glu Lys Glu Lys Pro Lys Gin Glu Glu Glu Glu He Gin Gin Gin Gin 
225 230 235 240 

Gin Glu Gin Gin Gin Gin Gin Leu Gin Pro Asp Leu Leu Thr Val Ala 

245 250 255 

Asp Tyr Gly Trp Pro Trp Ser Asn Asp He Val Asn Asp Gin Thr Ser 

260 265 270 

Trp Asp Pro Asn Glu Cys Phe Asp He Asn Glu Leu Leu Gly Asp Leu 

275 280 285 

Asn Glu Pro Gly Pro His Gin Ser Gin Asp Gin Asn His Val Asn Ser 

290 295 300 

Gly Ser Tyr Asp Leu His Pro Leu His Leu Glu Pro His Asp Gly His 
305 310 315 320 

Glu Phe Asn Gly Leu Ser Ser Leu Asp He 



<2i0> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindi II site. 



325 



330 



<400> 



11 



aagcttaagc ttacatcagt ttgaaagaaa 



30 



<210> 12 
<211> 31 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindlll site. 



47 



2000-116260 
48 



<400> 12 

aagcttaagc ttgctttttg gaactcatgt c 

<210> 13 

<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 

<400> 13 

aagcttaagc ttgccataga tgcaattcaa tc 
<210> 14 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



31 



32 



Designed oligonucleotide based on DREBIA gene and having BamHI 
site. 



<220> 

<223> Designed oligonucleotide based on DREBIA gene and having BamHI 
site. 

<400> 14 

aagcttaagc ttttccaaag atttttttct ttccaa 36 

<210> 15 
<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindi II site. 

<400> 15 

ggatccggat ccatgaactc attttctgct 30 

<210> 16 
<211> 34 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide based on the promoter region of rd29A 
gene and having Hindi I I site. 



<400> 16 



(26) 



#M 2000-116260 
50 
32 



49 



ggatccggat ccttaataac tccataacga ta 



<210> 17 
<211> 941 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 17 

gccatagatg caattcaatc aaactgaaat ttctgcaaga atctcaaaca cggagatctc 60 
aaagtttgaa agaaaattta tttcttcgac tcaaaacaaa cttacgaaat ttaggtagaa 120 
cttatataca ttatattgta attttttgta acaaaatgtt tttattatta ttatagaatt 180 
ttactggtta aattaaaaat gaatagaaaa ggtgaattaa gaggagagag gaggtaaaca 240 
ttttcttcta ttttttcata ttttcaggat aaattattgt aaaagtttac aagatttcca 300 
tttgactagt gtaaatgagg aatattctct agtaagatca ttatttcatc tacttctttt 360 
atcttctacc agtagaggaa taaacaatat ttagctcctt tgtaaataca aattaatttt 420 
ccttcttgac atcattcaat tttaatttta cgtataaaat aaaagatcat acctattaga 480 
acgattaagg agaaatacaa ttcgaatgag aaggatgtgc cgtttgttat aataaacagc 540 
cacacgacgt aaacgtaaaa tgaccacatg atgggccaat agacatggac cgactactaa 600 
taatagtaag ttacatttta ggatggaata aatatcatac cgacatcagt tttgaaagaa 660 
aagggaaaaa aagaaaaaat aaataaaaga tatactaccg acatgagttc caaaaagcaa 720 
aaaaaaagat caagccgaca cagacacgcg tagagagcaa aatgactttg acgtcacacc 780 
acgaaaacag acgcttcata cgtgtccctt tatctctctc agtctctcta taaacttagt 840 
gagaccctcc tctgttttac tcacaaatat gcaaactaga aaacaatcat caggaataaa 900 
gggtttgatt acttctattg gaaagaaaaa aatctttgga a 941 

<210> 18 
<211> 71 

<212> DNA 

<213> Arabidopsis thaliana 
<400> 18 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgag 60 
ttccaaaaag c 71 

<210> 19 
<211> 71 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide having a partially mutated sequence within the 
DRE region. 



<400> 19 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatattt tcgacatgag 60 



ttccaaaaag c 



71 



<210> 20 

<211> 71 
<212> DNA 



<213> Artificial Sequence 



51 



#M 2000-116260 
52 



<220> 

<223> Oligonucleotide having a partially mutated sequence within the 
DRE region. 

<400> 20 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta cttttatgag 60 
ttccaaaaag c 71 

<210> 21 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide having a partially mutated sequence within the 
DRE region. 

<400> 21 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacaaaag 60 
ttccaaaaag c 71 

<210> 22 

<211> 71 
<212> DNA 

<213> Artificial Sequence 



<223> Oligonucleotide having a partially mutated sequence outside 
the DRE region. 

<400> 22 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgat 60 



<210> 23 
<211> 71 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide having a partially mutated sequence outside the 
DRE region. 

<400> 23 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgag 60 
ttcggttaag c 71 



<220> 



caacaaaaag c 



71 



[0 0 9 8] 
[0 0 9 9] 



[ga?ij#-^ 1 1 ] rd29Aa:e^ CO n ^ - ^ -mm^M 

50 ^ Ko 
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(0 10 0] 
[0101] 
[0 10 2] 

[0 10 3] 
[0 10 4] 
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[0 10 7] 
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[0 10 8] 
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y rf^^ ^ u:tT Ko 
[0 10 9] 
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[0 5] 



35S: 35S: 
DREBlAb DREB1AC 



I 
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rd29A 
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corlSa 

rd17 

erdIO 

P5CS 

erdi 
rd22 
rd29B 




n 
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P 9 8-0 3 9 2 
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PERM BP-6654 

a^K^x^sw^^^x^ 

PERM P- 1 6 9 3 7 
PERM B P- 6 6 5 5 



F^— ^(##) 2B030 AA02 AB03 AIX)4 CA06 CA17 
CA19 CB02 CD03 CD07 CDIO 
CD13 CD17 CD21 

4B024 AA08 BA80 CA04 DAOl EA04 
FAOl FA02 FAIO GAll HAOl 

4H045 AAIO AA30 BAIO CA30 EA05 
EA60 FA72 FA74 



